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© Bicomponent synthetic fibre and process for producing same. 




© A thermobondable bicomponent synthetic fibre with a length of at least about 3 mm, adapted to use in the 
blending of fluff pulp for the production of hygiene absorbent products, the fibre comprising an inner core 
component and an outer sheath component, in which the core component comprises a polyolefin or a polyester, 
the sheath component comprises a polyolefin, and the core component has a higher melting point than the 
sheath component, and a process for producing said fibre. The sheath-and-core type fibre is preferably made 
permanently substantially hydrophilic by incorporating a surface active agent into the sheath component. The 
long bicomponent fibres form a strong supporting three-dimensional matrix structure in the absorbent product 
upon thermobonding. ^ 
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BICOMPONENT SYNTHETIC FIBRE AND PROCESS FOR PRODUCING SAME 



BACKGROUND OF THE INVENTION 

The present invention relates to a long thermobondable bicomponent synthetic fibre adapted to use in 
the preparation of absorbent material, and a method for making the fibre and an absorbent material 

5 incorporating same. More specifically, the invention relates to a fibre comprising an outer sheath component 
and an inner core component, the core component having a higher melting point than the sheath 
component. The fibre is preferably permanently substantially hydrophilic. The term "hydrophilic" refers to 
the fact that the fiber has an affinity for water, and thus is easily dispersed in water or aqueous mixtures. 
This affinity may be abscribed to the presence of polar groups on the fibre's surface. The term 

ro "permanently" substantially hydrophilic refers to the fact that the fibre will retain its hydrophilic properties 
after repeated dispersions in water. This may be obtained by incorporating a surface active agent or a 
hydrophilic polymer or copolymer into the sheath component of the fibre or by producing a fibre in which 
the sheath component comprises a hydrophilic polymer or copolymer. The fibre of the present invention is 
useful in the preparation of "fluff", which is a fluffy fibrous material used as an absorbent and/or liquid- 

75 conducting core in the production of hygiene absorbent products such as disposable diapers. Fluff is 
produced by defibrating and dry forming so-called "fluff pulp", which is comprised of natural and/or 
synthetic fibres. 

There has been a trend in recent years towards stronger, thinner and lighter weight disposable diapers, 
and other disposable hygiene absorbent products. One factor in this trend has been the development of a 

20 number of synthetic fibres, notably heat-adhesive (thermobondable) synthetic fibres, which have been used 
to replace at least some of the natural cellulose fibres in these products. Such thermobondable synthetic 
fibres are typically used to bond the cellulose fibres together, thereby achieving an absorbent material with 
improved strength and allowing the production of thinner and lighter weight products. Examples of patents 
describing such fibres, or their use or production, are U.S. patents Nos. 4,189,338 (non- woven fabric 

25 comprising side-by-side bicomponent fibres), 4,234,655 (heat-adhesive composite fibres), 4,269,888 (heat- 
adhesive composite fibres). 4,425,126 (fibrous material using thermoplastic synthetic fibres), 4,458,042 
(absorbent material containing polyolefin pulp treated with a wetting agent) and 4,655,877 (absorbent web 
structure containing short hydrophilic thermoplastic fibres), and European patent application No. 0 248 598 
(polyolefin-type nonwoven fabric). 

30 However, the use of these synthetic fibres in absorbent products has not been without problems. One 
problem which may be encountered is that it can be difficult to distribute the synthetic fibres into fluff pulp 
produced by a wet process, since these synthetic fibres are generally of a hydrophobic nature. Such 
hydrophobic fibres repel water, and therefore have a tendency to form conglomerations in the fluff pulp or 
to float at the surface of the wet fluff pulp if they are lighter than water. If the synthetic fibres are also 

35 distributed unevenly in the fluff, than barriers which hinder the transport of moisture may be created in the 
absorbent product, due to the fusion of the thermobonded fibres to each other in areas where there is a 
conglomeration of such fibres. Furthermore, the synthetic fibres currently used in the production of fluff are 
generally quite short, i.e. normally shorter than the cellulose fibres which typically comprise a substantial 
portion of the fluff. The supporting structure of the absorbent material is therefore formed by the cellulose 

40 fibres in the material, and since absorbent cores of such natural cellulose fibres have a tendency to break 
under the stress and bending to which, for example, diapers are subjected, wicking barriers are easily 
formed. Absorbent cores which consist only of natural cellulose fibres, i.e. which do not contain any 
synthetic fibres, may likewise also be subject to breakage and formation of wicking barriers due to stress 
and bending. 

45 Hygiene absorbent products often include a so-called super absorbent polymer, in the form of a powder 
or small particles, which is incorporated into the material in order to achieve a weight reduction. However, 
the super absorbent polymer in these materials often has a tendency to sift out of the position in which it 
was originally placed, due to the lack of a structure which can effectively retain the small particles. 

The long bicomponent synthetic fibre of the present invention addresses the problems mentioned 

so above. The bicomponent fibres of th present invention are substantially longer than other fibres typically 
used in the preparation of fluff. During the production of absorbent products from fluff containing the 
bicomponent fibre, the fluff is subjected to a heat treatment (thermobonding), in which the sheath 
component of the bicomponent fibre is melted, while the high melting core component of the fibre remains 
intact. The core component of the lonq bicomponent fibres are thus fused together by the melting of the 
sheath component, forming a strong uniform supporting three-dim nsional matrix in the absorbent material. 
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The absorbent material is thus able to withstand flexing without developing wicking barriers due to breakage 
of the absorbent core, in addition, the matrix structure formed by the bicomponent fibres gives the material 
improved shape retention under dynamic stress during use of the absorbent product. 

The three-dimensional mesh-like structure formed by the high melting component of the bicomponent 
5 fibres In the thermobonded material enables the super absorbent polymer to be held in the desired position. 
This is a further advantage, giving a more efficient use of the super absorbent polymer and helping to 
increase porosity, as well as giving the possibility of producing lighter weight absorbent materials. 

In addition, the low melting sheath component has preferably been made permanently substantially 
hydrophilic, thus allowing the fibres to be distributed homogeneously in the wet-processed fluff pulp which 
10 is typically used in the preparation of absorbent material. It is also desirable that the fibres in the finished 
product are hydrophilic, so that the product's absorbent and liquid-conducting properties are not impaired, 
as may be the case in a product with a substantial content of hydrophobic fibres. 

75 DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a thermobondable bicomponent synthetic fibre with a length of at least 
about 3 mm, adapted to use in the blending of fluff pulp, comprising an inner core component and an outer 
sheath component, in which 
20 - the core component comprises a polyolefin or a polyester, 

- the sheath component comprises a polyolefin, and 

- the core component has a higher melting point than the sheath component. 

As will be explained below, the fibre is preferably permanently substantially hydrophilic. 

In a sheath-and-core type bicomponent fibre, the core component is surrounded by the sheath 
25 component, as opposed to a side-by-side or bilateral type bicomponent fibre, in which the two components 

both have a continuous longitudinal external surface. However, a small portion of the core component may 

be exposed at the surface in the case of a so-called "acentric" sheath-and-core fibre, as explained below. 
The sheath component of the bicomponent fibre is selected from the group of polyolefins, while the 

core component may comprise a polyolefin or a polyester. The core component typically has a melting 
30 point of at least about 150°C t preferably at least about 160° C, and the sheath component typically has a 

melting point of about 140*C or lower, preferably about 135* C or lower. The two components of the fibre 

thus have melting points which are significantly different from each other, allowing the low melting sheath 

component to be melted in a thermobonding process, while the high melting core component remains 

substantially intact. While specific melting points are named in the following, it must be kept in mind that 
35 these materials, as all crystalline polymeric materials, in reality melt gradually over a range of a few 

degrees. However, this is not a problem, because the two components of the fibre will in practice be chosen 

such that their melting points are substantially different from each other. 

Preferably, the fibre includes a sheath component comprising a low melting polyolefin such as high 

density polyethylene (melting point (m.p.) about 130* C). low density polyethylene (m.p. about 110 C). 
40 linear low density polyethylene (m.p. about 125* C), or poly(l-butene) (m.p. about 130* C), or mixtures or 

copolymers of the above, together with a core component comprising a polyolefin such as polypropylene 

(m.p. about 160*C). The sheath component can furthermore comprise an ethylene-propylene copolymer 

based on propylene with up to about 7% ethylene (m.p. about 145* C). 

The fibre according to the present invention may also include a core component comprising poly(4- 
45 methyl-1-pentene) (m.p. about 230 *C), and a sheath component comprising any of the above mentioned 

polyolefins (i.e. high density polyethylene, low density polyethylene, linear low density polyethylene. poly(1- 

butene) or polypropylene). 

Alternatively, the core component may comprise a polyester with a high melting point (i.e. above about 
210*C); such as poly(ethyleneterephtalate) (m.p. about 255*C) f poly(butylene-terephtalate) (m.p. about 

so 230*0), or poly(1,4-cyclohexyleneHdimethylene-terephtalate) (m.p. about 290* C). or other polyesters, or 
copolyesters comprising the above-mentioned structures and/or other polyesters. If the fibre includes a 
polyester core, the sheath may comprise any of the materials mentioned earlier (e.g. high density 
polyethylene, low density polyethylene, linear low density polyethylene, poly(l-butene), polypropylene, or 
copolymers or mixtures of these materials), or another material with a melting point of about 170 C or 

55 lower. 

In addition, the sheath component may comprise a mixture of. for example, low density polyethylene 
and either an (ethyl vinyl acetate) copolymer or an (ethylene acrylic acid) copolymer <m.p. about 100* C), 
as explained below. 



BNSOOCID: <EP 0340763A1_L> 



EP 0 340 763 A1 

The composition of the two components of the fibre can thus be varied to include a number of different 
basic materials, and the exact composition in each case will obviously depend on the material in which the 
fibre is to be used, as well as the equipment and production processes used to prepare the absorbent 
material in question. 

s The fibre has preferably been given permanent hydrophilic surface properties, typically by incorporating 

a surface active agent into the sheath component or by including a hydrophilic polymer or copolymer in the 
sheath component. However, the fibre may possibly also be made permanently substantially hydrophilic by 
treatment of the surface with a surface active agent. 

In the case of incorporation of a surface active agent into the sheath component, the surface active 

io agent may typically be chosen from compounds normally used as emulsifiers, surfactants or detergents, 
and may comprise blends of these compounds. Examples of such compounds are fatty acid esters of 
glycerides. fatty acid amides, polyglycol esters, polyethoxylated amides, nonionic surfactants and cationic 
surfactants. 

Specific examples of such compounds are a polyethylene glycol-lauryl ether, which has the formula: 
is CH 3 (CH 2 )i ,<)-(CH 2 CH 2 0) n -H 

glycerol monostearate, which has the formula: 

(C 1 7 H 3S )COOCH 2 CHOHCH 2 OH 

erucamide, which has the formula: 

C 2 ,H*«CONH 2 
20 stearic acid amide, which has the formula: 

CH 3 (CH 2 ), e CONH 2 

a trialkyl-phosphate, which has the formula: 



25 
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50 
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0 

I! 

RO-P-OR, R - C n H 2n+1 



OR 

30 aikyi-phosphate-amine ester, which has the formula: 

0 

CH 3 (CH 2 ) n -O-P-O- (CH 2 ) 13 CH 3 
35 OCH 2 CH 2 NH 2 

a lauryl phosphate-potassium salt, which has the formula: 

0 



CH 3 (CH 2 ) u -0-P-0- (CH 2 ) U CH 3 
0"K + 



or: 



O 

CH 3 (CH 2 ) u -0-P-0-K + 
OH 

and an ethylenediamine-polyethylene glycol, which has the formula: 

CH 2 N((CH 2 CH 2 0) n H) 2 
CH 2 N<(GH 2 CH 2 0) n H) 2 

The compounds should preferably have a hydrophobic part to make them compatible with the olefinic 
polymer, and a hyoropntiic p&rt to m&ke the surface of the fibr w ttable. Blends of compounds can be 
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used to control the hydrophilic properties. The surface active agent is typically incorporated into the sheath 
component in an amount of about 0.1 - 5%, and preferably about 0.5 - 2%. based on the total weight of the 
fibre. This amount of surface active agent is sufficient to give the fibre the desired hydrophilicity, without 
having any adverse effects on other properties of the fibre. 

The sheath component may additionally comprise a hydrophilic polymer or hydrophilic copolymer. 
Examples of such a hydrophilic copolymer are (ethyl vinyl acetate) copolymer and (ethylene acrylic acid) 
copolymer. In this case, the sheath component may comprise, in addition to the surface active agent as 
described above, a mixture of. for example, about 50-75% low density polyethylene and about 50-25% of 
the hydrophilic copolymer, and the amount of vinyl acetate or acrylic acid, respectively, will typically be 
about 0.1 - 5%. and preferably about 0.5 - 2%. based on the total weight of the fibre. 

The fibres can be tested for hydrophilicity by. for example, measuring the time required for them to sink 
in water, e.g. according to European Disposable Non-woven Association standard No. 10.1-72. The fibres 
may be placed in a metal net on the surface of the water, and they may be defined as being hydrophilic if 
they sink below the surface within about 10 seconds, and preferably within about 5 seconds. 

The weight ratio of the sheath and core components in the bicomponent fibre is preferably in the range 
of about 10:90 to 90:10. If the sheath component comprises less than about 10% of the total weight of the 
fibre, it may be difficult to achieve sufficient thermobonding of the core component to other fibres in the 
material. Likewise, if the core component comprises less than about 10% of the total weight of the fibre, it 
may not be possible for the thermobonded core component to lend sufficient strength to the finished 
product. More specifically, the weight ratio of the sheath and core components will typically be from about 
30:70 to 70:30. and preferably from about 40:60 to 65:35. 

The cross section of the bicomponent fibre is preferably circular, since the equipment typically used in 
the production of bicomponent synthetic fibres normally produces fibres with a substantially circular cross 
section. However, the cross section may also be oval or irregular. The configuration of the sheath and core 
components can be either concentric or acentric (as illustrated in Fig. 1). the latter configuration sometimes 
being known as a "modified side-by-side" or an "eccentric" bicomponent fibre. The concentric configura- 
tion is characterized by the sheath component having a substantially uniform thickness, such that the core 
component lies approximately in the centre of the fibre. In the acentric configuration, the thickness of the 
sheath component varies, and the core component therefore does not lie in the centre of the fibre, in either 
case, the core component is substantially surrounded by the sheath component. However, in an acentric 
bicomponent fibre, a portion of the core component may be exposed, such that in practice up to about 20% 
of the surface of the fibre may be comprised of the core component. The sheath component in a fibre with 
an acentric configuration will nevertheless comprise the major part of the surface of the fibre, i.e. at least 
about 80%. Both the cross section of the fibre and the configuration of the components will depend upon 
the equipment which is used in the preparation of the fibre t the process conditions and the molecular 
weights of the two components. 

The fibres preferably have a fineness of about 1 - 7 decitex (dtex), one decitex being the weight in 
grams of 10 km of fibre. The length of the fibres must be taken into consideration when choosing the 
fineness of such fibres, and since, as explained below, the bicomponent fibres of the present invention are 
relatively long, the fineness should be set accordingly. The fibres will thus typically have a fineness of about 
1.5-5 dtex, preferably about 1.7 - 3.3 dtex. and more preferably about 1.7 - 2.2 dtex. When more than one 
type of such fibres are used in the same fluff material, e.g. fibres of different length, the dtex/length ratio of 
the individual types of fibres may be constant or variable. 

The fibres are preferably crimped, i.e. given a wavy form, in order to make them easier to process 
when preparing the fluff pulp. Typically, they will have about 0 to 10 crimps/cm, and preferably from about 
0 to 4 crimps/cm. 

The length of the bicomponent synthetic fibres of the present invention is significant, since they are 
substantially longer than other fibres which are typically used in the preparation of fluff. For example, natural 
cellulose pulp fibres, which are typically the major component in fluff, are not normally more than about 3 
mm long. The thermobondable synthetic fibres currently used in the preparation of fluff are typically shorter 
than cellulose fibres, and the cellulose fibres therefore make up the basic structure of the material. The 
bicomponent synthetic fibres of the current invention are, however, substantially longer than, for example, 
cellulose fibres. Therefore, the high melting core component of the bicomponent fibres makes up the basic 
structure of the thermobonded absorbent material, giving it improved characteristics with respect to strength 
and dimensional stability. 

The fibres of the present invention are thus cut to a length of about 3-24 mm, typically about 5 - 20 
mm, preferably about 6-18 mm. Specially preferred lengths are about 6 mm and about 12 mm. The 
desired length is chosen according to the equipment to be used in the production of the absorbent material, 
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as well as the nature of the material itself. While being relatively long, the fibres are nevertheless able to 
pass substantially intact through the grid holes in the hammer mills which are used in the production of fluff, 
since these holes typically have a diameter of about 10-18 mm, as will be described below. 
The fibres may be prepared using a process comprising the following steps: 
5 - melting the constituents of the core and sheath components, 

- preferably, incorporating a surface active agent or a hydrophilic' polymer or copolymer into the sheath 
component, 

- spinning the low melting sheath component and the high melting core component into a spun bundle of 
bicomponent filaments, preferably by conventional melt spinning, 

10 - stretching the spun bundle of filaments, - preferably, crimping the fibres, 

- drying and annealing the fibres, and 

- cutting the fibres to the desired length. 

The above steps will be described in greater detail as follows: 

The constituents of the sheath and core components, respectively, are melted in separate extruders 
75 (one extruder for each of the two components), which mix the respective components such that the melts 
have a uniform consistency and temperature prior to spinning. The temperatures of the melted components 
in the extruders are well above their respective melting points, typically more than about 90 °C above the 
melting points, thus assuring that the melts have flow properties which are appropriate for the subsequent 
spinning of the fibres. 

20 To the melted sheath component is typically added the surface active agent in an appropriate amount 
based on the total weight of the spun fibres, as explained above. Additionally, as explained above, the 
sheath component may include a hydrophilic polymer or copolymer. The surface active agent or hydrophilic 
polymer or copolymer is important for the production of wet-processed fluff pulp, since, as explained above, 
it is necessary that the surface of the bicomponent synthetic fibres be made substantially hydrophilic, so 

25 that they may be distributed homogeneously in the fluff pulp. It is possible to treat the surface of the spun 
fibres with a wetting agent, but the result is not necessarily permanent, and thus there may be a risk that 
the desired hydrophilic surface properties will be lost during the production of the absorbent material. By 
incorporating the surface active agent or hydrophilic polymer or copolymer into the sheath component 
before spinning, the spun fibre is made permanently substantially hydrophilic, thus assuring that the desired 

30 homogeneous distribution of the bicomponent fibres in the fluff pulp can be obtained and that the 
functioning of the absorbent product will not be impaired by the presence of hydrophobic fibres. 

The melted components are typically filtered prior to spinning, e.g. using a metal net, to remove any 
unmelted or cross-linked substances which may be present. The spinning of the fibres is typically 
accomplished using conventional melt spinning (also known as "long spinning"), in particular medium- 

35 speed conventional spinning, but socalled "short spinning" or "compact spinning" may also be employed 
(Ahmed, M.. Polypropylene Fibers - Science and Technology, 1982). Conventional spinning involves a 
two-step process, in which the first step is the extrusion of the melts and the actual spinning of the fibres, 
while the second step is the stretching of the spun ("as-spun") fibres. Short spinning is a one-step process, 
in which the fibres are both spun and stretched in a single operation. 

40 The melted sheath and core components, as obtained above, are led from their respective extruders, 
through a distribution system, and passed through the holes in a spinnerette. Producing bicomponent fibres 
is more complicated than producing monocomponent fibres, because the two components must be 
appropriately distributed to the holes. Therefore, in the case of bicomponent fibres, a special type of 
spinnerette is used to distribute the respective components, for example a spinnerette based on the 

45 principles described in U.S. patent No. 3,584,339. The diameter of the holes in the spinnerette is typically 
about 0.4 - 1.2 mm, depending on the fineness of the fibres being produced. The extruded melts are then 
led through a quenching duct, where they are cooled by a stream of air, and at the same time drawn into 
bicomponent filaments, which are gathered into bundles of filaments. The bundles typically contain at least 
about 100 filaments, and more typically at least about 700 filaments. The spinning speed after the 

so quenching duct is typically at least about 200 m/min, and more typically about 500 - 2000 m/min. 

The bundles of filaments are subsequently stretched, preferably using so-called off-line stretching or 
off-line drawing, which, as mentioned above, takes place separately from the spinning process. Stretching is 
typically accomplished using a series of hot rollers and a hot air oven, in which a number of bundles of 
filaments are stretched simultaneously. The bundles of filaments pass first through one set of rollers, 

55 followed by passage through a hot air oven, and then passage through a second set of rollers. The hot 
rollers typically have a temperature of about 70 - 130* C, and the hot air oven typically has a temperature of 
about 80 - 140* C. The speed of the second set of roil rs is fast r than the speed of the first set, and the 
heated bundles of filaments are therefore stretched according to the ratio between the two speeds (called 

6 
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the stretch ratio or draw ratio) a ^ 

stretching), with the third set o ' collentelT^T * ™' d Set of ro " ers can also be used ftwo - 

4.b.i t and preferably about 3 CM - 40-1 t*« 7 iyp,ca,, y stretched with a stretch ratin nf 
dtex, typically about 1.5 - 5 dtex/preferabiy ab ouM 7 S " 3 " apP « e ^ess. i.e. abouT - 7 
as ex P'amed above. Y a00ut 1 7 33 dtex. and more preferably about 1 7 -22 dtex 

des,red length. Cutting is typically aooonSSSS 1° a f CUtter ' where the fib «* are cut to the 

Ptecec knives The fibres are pressed agSt thl %t£^J? ° Ver a whee ' containing rad^ 
des.red length, which is equal to the distance between JS ? ^ fr ° m r °" ers ' and are *»« cut to the 
present invention are cut so as to be Svelv ^n thekn,ves - A * explained above, the fibres of he 
25 Pref r b,y 6 - 18 mm. with J^%£^^*!« I" 24 mm - Really about 5 20 mm 
As ment.oned above, the long thermobondabte £S? be,n9 t about 6 ™ and about 12 mm. 
the preparation of fluff, i.e. the fluf^ fibrous ?£SS us^T % ! ° f the P ' eSent invention * in 
absorbent products such as disposable diapTrfs^Z nl °° re in the Paction of hygiene 

of the b.component fibre in the oreoaratinn ! « T ^ ^P*" 13, adu,t incontinence products eta Thf 
- tics, including, as explained above^p^ ' 2£TiV ,,-0, ? >rt materia ' S with ^ort^teZ 
the super absorbent polymer, thus maLg p 0 2te Th. d ' mensionaJ steb '«ty and more efficient use of 
and/or products with improved «»jZZlg£?* *" pr ° dUCt,on of dinner and lighter weigCo^cts 

. sub stantial portion of the fluff puto usort in 
composed of cellulose pulp fibres. As mentioned a^oJe th?,?? "I ° f abSOrbent produc ts is typically 
e.g thermobondable synthetic fibres. The ceUuLTl T P "' P may 3,50 contain additional fibres 
together at a pulp plant and subsequent /to^in! 6S ** 406 s y ntnetic ^res are typicafiv blendS 
and transported to a converting S^^^^L*^ b ' end She< * Which is "Z^^ *, 
P ' T T 1 e b ' end Sheet * *2S "SiTn^f 00 °L the f ' Uff and the ^orben p'odu? 
fibres and synthetic fibres is formed into a sheet wh ich K?*' Wh ' Ch 3 Wet b,end contain *9 cellulose 
typ.cally an oven, where it is dried. Ruff blends offS- SUbsequent| y *" ™ a conveyer belt to a drier 

- subjecting the bicomponent fibres ann „„„ k- 

- forming the fluff into a mat ' ^"^ng the dried fluff pulp. 

-" SSSS^ P °'V- into the fluff mat. and 

The no,bic.mpo"nTr e 9 s S ^S^^*. biCOmpo ^ fibres in the materia,. 

use in the preparation of the fluff will ty D icallv7n,3 J P rodu ceO. Natural cellulose fibres for 
mechan,cal-pulp). sulphite pulp or kraft pulp " °° mPPSe b,8ached ^ades of CTMP (chemi-thenJt 
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thermobonded bicomponent fibres can ^ hand> ^ ******* ™* stages of these 

yarded as ™£ZX2^ *»• ° f «"Jft * * products 

invention need not ™*^ a ™ c reduced arnou nt. <^Pf* ^f^^ ^ of the bicomponent 

surface active agent may m certain cases be ^ on (^•y**"J* r ^ the sheat h 

rolled up, and the ^ reels then ^ ^ jilustrated ,„ 

the production of the «»ornem ^ ree , |S typica , y lea to a n de1ibr ation may 

25 At the converting factory. « P P whgre m fluff pulp «s def.b ated^Hov»e ^.^ 
Rg - * ^ S^i^Sffi for example by using a g. m, aw ^ ^ 
,lso be accomt*sh«> n» » ( M „, Hammers wheh are efflrnp ie, MOO rpm. The 

The hammer mill hum e"^ « « , « a speed * "^ P R w. Oetibrarion is 

diameter 0.. «o- example. „„„ . po«e, e . « "T^^Lwr mill. The size 

The defeated fluff is then formed am ^ con densing or a™ boss '"9 r ° " d accor ding 

to how the absorbent mater.al is to be 

Sudng or after thermobonding. ef .„ the forrn of a powder o sn«H P rt* • ^ 

P 9 nor to thermobonding a "g^^J it into the fluff mat from a no^*»*J " weight and 
incorporated into the mater* *J poty mer The type of super 

forming hood. The P^.^"^* amount of fluff in the product ca n be reduo * »c acid salt , 
size of the absorbent product, as me arno chemically crossl.nkeo pay y 

. Sorbent poiymer used * J*— £^2W ^ 

preferably a sod.um salt or sodium . am ^ f|u(ds or about 200 nm ^ 

about 60 times their own weight J^*^. that they form a 9^^%^ above, the 
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an air-through oven, infrared heating or ultrasonic bonding, such that the low melting component of the 
□"component fibres melts and fuses with other bicomponent fibres and at least some of the non- 
b component fibres, while the high melting component of the bicomponent fibres remains substant ml y 
intecT forming a supporting three-dimensional matrix in the absorbent material (as illustrated m Rg. 3). in 
Son to gig *e absorbent materia, the improved characteristics which have already been M 
W. matrix structure also makes it possible to thermoform the absorbent products, for example to obtain 
channels for liquid distribution or to give the products an anatomical shape 

The thermobonded absorbent material is then typically formed into units su.table for use n the 
production of hygiene absorbent products such as disposable diapers. san.tary napkins and adult .neon- 
EEZSJSL by water jet cutting. Alternatively, the absorbent materia, may be formec into such 
iSvfdual units prior to therrnobonding. The residual material (outcuts) may subsequently be led back to the 
hammer mill to be reused in the preparation of fluff. 

The Resent invention will be more fully described in the following, with reference to the accompanying 

^^Tfg. 1 shows bicomponent fibres in which the components are arranged in a concentric (a) and an 

aC6ntr Fi^wsthelong bicomponent fibres and the other fibres in the fluff prior to therrnobonding. 
Fig 3 shows the matrix structure formed by the bicomponent fibres after therrnobonding. 
Fig. 4 shows the hammer mill and equipment for producing the absorbent material. 

20 Fig la shows a cross-section of a bicomponent fibre 8 with a concentric configuration. A core 
component 10 is surrounded by a sheath component 12 with a substantially uniform thickness, resultmg in a 
bicomponent fibre in which the core component 10 is substantially centrally located. 

rT lb shows a cross-section of a bicomponent fibre 14 with an acentric configuration. A core 
component 16 is substantially surrounded by a sheath component 18 with a varying thickness, resulting in a 
hicomnonent fibre in which the core component 16 is not centrally located. 

Rg' 2 sh w t* h e structure of the fluff prior to therrnobonding. Bicomponent fibres 20 £ 
present invention, comprising a .ow me.ting sheath component and a high metong c*e component are 
arranged in a substantially random and homogeneous manner among non-b.component fibres 22 .n the 

flUff Fta 3 shows the same structure as illustrated in Rg. 2 after therrnobonding. The sheath component of 
the bicomponent fibres has been melted by the therrnobonding process, fusing the intact ^re components 
tooether 24 thus forming a supporting three-dimensional matrix. The non-bicomponent fibres 22 are 
randomly arran^d in le Spaces defined by the bicomponent fibres. Some of the non-bicomponent fibres 
22 have been fused 26 to the bicomponent fibres. 

in Rg 4, fluff putp 30 from a reel 32 is moistened by water sprayed from a nozzle 34 while beingled to 
a hamm! mil. 36 The moistened fluff pulp is introduced to the hammer mil. 36 via feeding roller ^38 The 
tiufTp^P 30 comprises a mixture of the bicomponent fibres of the present invention and other non- 
bicorWnent fibres The hammer mill 36 includes a hammer mill housing 40. primary air inlets 42 and a 
3"a,r inLt 44. hammers 46 fixed to a rotor 48. a grid 50 and an outlet 52 for defibrated matena, * 
A fan 56 leads the defibrated materia. 54 to a fluff mat forming hood 62 vra 
absorbent polymer powder is distributed in the fluff mat 63 v.a a nozzle 61. ™* " uff h mat ™ ,s 
w^re mesh 64 through condensing or embossing rollers 66 to another wire mesh 72 where , the b component 
fibres aVe thermobonded by heat treatment in an through-air oven 68. in which hot air is drawn through the 
%Zi?£ Z*l ! o7a suction box 70. A converting machine 74 is used for the production of hygienic 
absorbent products from the thermobonded material. 

The fluff pulp reel 32. comprising, as explained above, a dried blend of the bicomponent fibres of _ he 
present invenL" and non-bicomponent fibres, is prepared in a pulp plant ^ transportec I to a jonvertng 
factory, where the process illustrated in Rg. 4 takes place. Prior to processing in the hamme ' 
pulp is moistened by a water spray in order to eliminate electrostatic buildup. The 
obtained from the pulp plant, typically has a diameter of. for example. 1000 mm a width of for e^mpte. 
500 mm and a moisture content of about 6 - 9%. and the weight of the sheet is typ.cany 
The fluff pulp is defibrated in the hammer mill 36. in which the rotating hammers 46 expel the fluff trough 
2 Wholes in le grid 50. The rotor 48 which hotds the hammer* 46 typically has a diameter o . o examp e. 
m mm and rotates at the rate of. for example, 3000 rpm, driven by a m tor w.th a P°^fore^npe^ 
"oo kW. The grid 50. which is mad from a meta. she t with a thickness of about £es with 

a diameter of about 10 - 18 mm. The length of the . bicomponent fibres in the fluff pulp 30 . > not 
Lbstantially greater than the diameter of th holes in the grid 50. so that the b.component fibres, as we., as 



30 fluff 



35 



45 
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the shorter non-bicomponent fibres, are able to pass through the grid 50 holes substantially intact. The 
defibrated material 54 is then led, with the aid of the fan 56, through the exhaust outlet 60 to the fluff mat 
forming hood 62. where a fluff mat 63 is formed by suction of the defibrated material 54 onto a wire mesh 
64. A super absorbent polymer powder is typically sprayed from a nozzle 61 when half of the fluff mat 63 is 

5 formed, so that the super absorbent polymer powder lies substantially in the centre of the fluff mat 63. The 
fluff mat 63 typically passes through a series of rollers 66, in which the mat 63 is condensed or embossed 
prior to the thermobonding process. The mat 63 is then led via the second wire mesh 72 past the through- 
air oven 68, which thermobonds the material, thus producing the supporting structure formed by the core 
component of the bicomponent fibres, as shown in Fig. 3. The thermobonded material is then led to the 

70 converting machine 74, in which the production of hygiene absorbent products, such as diapers, takes 
place. The invention is further illustrated by the following non-limiting examples. 



EXAMPLE 1 

75 

Preparation of a permanently hydrophilic, thermobondable. bicomponent synthetic fibre 

Preparation of the fibre comprised the following steps: 
20 - incorporating a surface active agent into the polyethylene sheath component, 

- subjecting the two components of the fibre to a sheath-and-core type conventional melt spinning, resulting 
in an as-spun bundle of filaments, 

- stretching the as-spun bundle of filaments, 

- crimping the stretched bundle of filaments, 

25 - annealing and drying the stretched bundle of filaments, and 

- cutting the fibres. 

The sheath component of the bicomponent fibre consisted of polyethylene (LLDPE - linear low density 
polyethylene, octene-based) with a melting point of 125°C and a density of 0.940 g/cm 3 , while the core 
component consisted of isotactic polypropylene with a melting point of 160*C. A surface active agent was 

30 incorporated into the polyethylene component before spinning by mixing it into the melted polyethylene, 
thus making the bicomponent fibres permanently hydrophilic, with hydrophilicity being defined as a sinkage 
time in water of not more than 5 seconds. The surface active agent (Atmer® 685 from ICI, a proprietary 
non-ionic surfactant blend) was incorporated in the amount of 1%, based on the total weight of the 
bicomponent fibres, this being the equivalent of 2% of the weight of the polyethylene component, since the 

35 ratio of polyethylene to polypropylene in the bicomponent fibres was 50/50. Atmer® 685 is a blend 
comprising 20% surfactant and 80% polyethylene,' with an HLB (hydrophilic-tipophilic balance) value of 5.6 
and a viscosity at 25* C of 170 mPa s. 

The polyethylene component was extruded at a temperature of 245* C and a pressure of 35 bars, while 
the polypropylene component was extruded at a temperature of 320* C and a pressure of 55 bars. The two 

40 components were subsequently subjected to a sheath-and-core type conventional melt spinning, using a 
spinning speed of 820 m/min, resulting in an "as-spun" bundle of bicomponent filaments. 

Off-line stretching of the filaments was carried out in a two-stage drawing operation, using a combina- 
tion of hot rollers and a hot air oven, both of which had a temperature of 1 10* C. with a stretch ratio of 3.6:1. 
The stretched filaments were then crimped in a stuffer-box crimper. The filaments were annealed in an 

45 oven, at a temperature of 115*C, in order to reduce contraction of the fibre during the preparation of 
absorbent material, and also to obtain a reduction in the fibre's water content (to about 5 - 10%), and 
subsequently cut. 

The finished bicomponent fibres had a length of about 12 mm. a fineness of about 1.7 - 2.2 dtex and 
about 2-4 crimps/cm. 

50 

EXAMPLE 2 



55 Preparation of an absorbent material using CTMP fibres and long hydrophilic thermobondable bicomponent 
synthetic fibres 

The preparation of the absorbent material comprised the following steps: 

10 
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- mixing CTMP fibres and the bicomponent fibres of the present invention during the wet stage of a fluff 
pulp production process, 

- drying the fluff pulp, 

- defibrating the fluff pulp, 

- forming the fluff into a fluff cake, and 

- thermobonding the low melting sheath component of the bicomponent fibres. 

In a laboratory hydropulper (British disintegrator), bicomponent synthetic fibres (polypropylene 
core/polyethylene sheath) were blended with CTMP (chemi-therrno-mechanical-pulp) fluff pulp fibres in a 
ratio of 6%:94% (3 g bicomponent fibres. 47 g CTMP fibres). The bicomponent fibres had a cut length of 
12 mm. a fineness of about 1.7 - 2.2 dtex, and about 2 - 4 crimps/cm, and were prepared as in Example 1. 
The CTMP fibres had a length of about 1.8 mm, and a thickness of about 10 - 70 urn (average.: 30 t 10 
urn). CTMP fibres are produced in a combined chemical and mechanical refining process (as opposed to 
other pulp fibres which are subjected to a chemical treatment only). The bicomponent fibres, which included 
a surface active agent that had been incorporated into the polyethylene sheath component, as described in 
Example 1. were hydrophilic. and therefore easily dispersed in the wet fluff pulp. 

Drying of the fluff pulp was carried out in a drying drum at a temperature of 60* C, which is well below 
the melting point of the low melting component of the bicomponent fibres, for a period of 4 hours. The dried 
fluff pulp (water content 6 - 9%) weighed 750 g/m 2 . in order to eliminate electrostatic buildup, the dried fluff 
pulp was conditioned overnight at 50% relative humidity and a temperature of 23 C. 

Defibration was carried out in a laboratory hammer mill (Type H-01 Laboratory Defibrator, Kamas 
Industri AB, Sweden) with a 1 .12 kW motor, with hammers fixed to a rotor with a diameter of 220 mm which 
revolved at a speed of about 4500 rpm, and with grid holes with a diameter of 12 mm in a 2 mm thick metal 
sheet. The fluff was fed into the hammer mill at a rate of 3.5 g/s. The bicomponent and CTMP fibres, 
neither of which were more than 12 mm long, were both able to pass substantially intact through the grid 
holes in the hammer mill. The defibration process required an energy consumption of 117 MJ/ton for the 
blend of CTMP + 6% bicomponent fibres, while defibration of CTMP fluff alone required 98 MJ/ton. 

The defibrated blend was then formed into a fluff cake with the aid of standard laboratory pad-forming 
equipment. 

The fluff was subsequently thermobonded by treatment in a laboratory hot-air oven at a temperature 
range of 1 10 - 130* C (as measured from the air flow immediately after passage through the sample), for a 
period of 5 sec. During the thermobonding process, the low melting sheath component of the bicomponent 
fibres melted and fused with other bicomponent fibres and some of the CTMP fibres, while the high melting 
component of the bicomponent fibres remained intact The high melting component of the bicomponent 
fibres formed a supporting three-dimensional matrix in the absorbent material, giving it improved pad 
integrity (network strength) and shape retention characteristics. The results of measurements of pad 
integrity are shown in Table 1. The test pad, which was formed in a SCAN-C 33 standard test-piece former, 
weighed 1 g and had a diameter of 50 mm. The test was performed with an instron tensile tester with a PFI 
measuring apparatus. 

Table 1. 



Pad integrity. 






Non-thermobonded 


Thermobonded 


Dry 


CTMP 


4.4 N 


5.3 N 




+ 6% bicomponent fibres 


5.0 N 


14.0 N 


Wet 


CTMP 


4.4 N 


4,3 N 




+ 6% bicomponent fibres 


5,5 N 


9.1 N 



EXAMPLE 3 

Various permanently hydrophilic, thermobondable, bicomponent synth tic fibres were pr pared, using 
substantially the same process as in Example 1. The core component of the fibres consisted of 
polypropylene as described in Example 1 , and the weight ratio of the sheath/core components in the fibres 
was 50:50. The surface active agent was the same as that employed in Example 1, and was used in the 
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same amount of 1% based on the total weight of the bicomponent fibres. The other characteristics of the 
fibres were as follows: 



s 



No. 


Sheath 
Composition 


Length 


Crimping 


Fineness 


1 


LLDPE 


6 mm 


crimped 


2.2 dtex 


2 


LLDPE 


12 mm 


crimped 


2.2 dtex 


3 


LLDPE 


18 mm 


crimped 


2.2 dtex 


4 


LLDPE 


6 mm 


uncrimped 


2.2 dtex 


5 


75% LLDPE 


12 mm 


uncrimped 


3.3 dtex 




25% EVA* 









* EVA = Ethyl vinyl acetate 
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EXAMPLE 4 

20 

Laboratory tests on test pads comprising various bicomponent synthetic fibres 

Fluff samples were prepared following substantially the procedure of Example 2, using the fibres 
described in Example 3 as the bicomponent synthetic fibres. Fluff samples were prepared comprising 94% 

25 by weight of Scandinavian spruce CTMP pulp and 6% by weight of the respective synthetic fibres. In 
addition, samples containing 3%, 4.5%, 9% and 12% (by weight) of the synthetic fibre were prepared with 
fibres 1 and 2. As a reference sample, fluff samples were prepared using 100% CTMP pulp. 

Blendsheets were prepared by first blending the CTMP fibres and the synthetic fibres in water in a 
Eritish disintigrator as in Example 2. The blendsheets were subsequently wet pressed to a constant 

30 thickness (bulk = 1.5 cm 3 /g) and dried on a drying drum at a temperature of 60 " C. There were no 
difficulties in the preparation of the blendsheets, even with the longest synthetic fibres. The blendsheets 
were then defibrated in a Kamas H-101 hammer mill as in Example 2, using a 12 mm screen and a rotation 
speed of 4500 rpm. 

The knot content of the fluff was determined using a SCAN-C 38 knot tester. The longest fibres (sample 
35 3) had a tendency to form bundles in the knot tester, so that the test could not be completed in this case. It 
was found that the knot content of fluff containing 6% synthetic fibres having a length of 6 mm (samples 1 
and 4) was only 1%, while the knot content of fluff containing 6% synthetic fibres having a length of 12 mm 
(samples 2 and 5) was somewhat higher, 4% and 7%, respectively. 

Test pads having a weight of 1 g were formed using a SCAN pad forming apparatus. 
40 Thermobonding was carried out at a temperature of 170*C, as this temperature was found to be 
suitable in preliminary tests. Heating times of 1 , 2 and 4 seconds were initially tested. The 1 second heating 
time gave the best overall result, and this time was used for the final tests. 

The pad integrity of the test pads was measured as described in Example 2. The results of these 
measurements are given in Table 2 below, in which the values for network strength are averages based on 
45 10 samples. 
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ee compared ,o similar ^ fc ^.fc fci 9 abSOrt8 '" PMS Msr "*™>°°hdihg. 



40 EXAMPLE 5 

J. cellulose Sores consisted of elm., ScMhta^n^SST? ^? * Prepare Ksl <*» ln ""** 
ScandmMn kraft palp (Store fu UD «™ P " P 9raae) " <*=""=«• »*•"<•" 



45 



SO 



55 



BNSOOCID: <EP_ 0 3407 63A |J_> 



EP 0 340 763 A1 



Table 3. 



70 



15 



20 



25 



30 



35 



40 



45 



Comparison of test pads with different pulp types and synthetic fibres of 

different lengths 



Pi tin 

"UI(J 
Old iu 


oy I iu iciiu 
fihro I onnth 


Q \/ nth of t 
Oy I IlllcUL. 

fihrA % 


Network Strength (N) 


Before 
Thermobonding 


After Thermobonding 


Dry 


Wet 


Dry 


Wet 


CTMP 


- 


0 


3.4 


5.2 


44 




CTMP 


6 mm 


3.0 


3.6 


5.8 


7 a 


^ ft 






! 4.5 


3.7 




Q ^ 
53 .O 


0.0 






6.0 


3.8 


5.8 


11.6 


6.3 






9.0 


3.5 


6.1 


11.4 


8.2 






12.0 


3.7 


6.0 


20.0 


9.8 


CTMP 


12 mm 


3.0 


4.1 


5.2 


9.4 


7.1 






4.5 


3.8 


5.9 


9.7 


8.4 






6.0 


4.2 


6.2 


10.7 


7.6 






9.0 


4.0 


6.0 


12.3 


8.9 






12.0 


3.7 


6.4 


20.0 


10.2 


Kraft 




3.0 


4.9 


5.6 


5.8 


5.5 


Kraft 


6 mm 


3.0 


5.2 


6.0 


9.1 


7.9 






4.5 


5.2 


5.9 


10.4 


8.7 






6.0 


5.5 


5.8 


10.2 


8.6 






9.0 


5.7 


6.2 


13.2 


8.5 






12.0 


5.2 


6.2 


20.0 


11.2 


Kraft 


12 mm ; 


3.0 


5.8 


6.6 


9.9 


8.6 






4.5 


5.8 


6.9 


9.9 


8.6 






6.0 


5.6 I 


6.8 


10.0 


8.3 






9.0 


5.4 


6.6 


17.0 


9.4 






12.0 


5.4 


6.5 


20.0 


11.3 



The dry network strength of the kraft test pads was higher than that of the CTMP samples before 
thermobonding. However, the values were nearly the same after thermobonding. The network strength after 
thermobonding was significantly increased by incorporation of even small amounts of the synthetic fibres, 
and was approximately doubled by the addition of 6% synthetic fibres, as compared to the reference test 
pads comprising only CTMP or kraft pulp fibres. 

The wet network strength of the kraft test pads was somewhat higher than that of the CTMP test pads 
both before and after thermobonding. Both the 12 mm and 6 mm synthetic fibres gave an improvement in 
wet network strength in both CTMP and kraft pulp pads after thermobonding. The difference in wet strength 
between pads having synthetic fibre levels of between 3 and 9% was rather small in all cases. 

By comparing the results of the measurements of network strength for the CTMP pads in this example 
with the results from samples 1 and 2 in Example 4 above, it can be seen that a somewhat higher network 
strength was achieved in most cases by using the slightly thicker synthetic fibres of Example 4, which had 
a fineness of 2.2 dtex. 



so 



55 



Claims 

1. A thermobondable bicomponent synthetic fibre with a length of at least about 3 mm, adapted to use 
in the blending of fluff pulp, comprising an inner core component and an outer sheath component, in which 

- the core component comprises a polyolefin or a polyester. 

- the sheath component comprises a polyolefin, and 

- the core component has a higher melting point than the sheath component. 
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2. A bicomponent synthetic fibre according to claim 1 which has been made permanently substantially 
hydrophilic by the incorporation into th sheath component of a surface active agent, e.g. a fatty acid ester 
of glycerides. a fatty acid amide, a polyglycol ester, a polyethoxylated amide, a nonionic surfactant, a 
cationic surfactant or a blend of the above and/or other compounds normally used as emulsifiers, 
surfactants or detergents. 

3. A bicomponent synthetic fibre according to claim 2 in which the surface active agent has been 
incorporated into the sheath component in the amount of about 0.1-5 and preferably about 0.5 - 2%, 
based on the total weight of the fibre. 

4. A bicomponent synthetic fibre according to claim 2 or 3 in which the sheath component includes an 
(ethyl vinyl acetate) or (ethylene acrylic acid) copolymer, or another hydrophilic copolymer or hydrophilic 
polymer. 

5. A bicomponent synthetic fibre according to claim 4 which includes about 0.1 - 5%. and preferably 
about 0.5 - 2% vinyl acetate or acrylic acid, based on the total weight of the fibre. 

6. A bicomponent synthetic fibre according to any of claims 1 to 5 jn which the melting point of the core 
component is at least 150* C and that of the sheath component is 140* C or lower. 

7. A bicomponent synthetic fibre according to any of claims 1 to 5 jn which the melting point of the core 
component is at least 210* C and that of the sheath component is 170* C or lower. 

8. A bicomponent synthetic fibre according to any of claims 1 to 7 in which the sheath component 
comprises a polyolefin, e.g. high density polyethylene, low density polyethylene, linear low density 
polyethylene, polypropylene, poly(l-butene), or copolymers or mixtures of the foregoing. 

9. A bicomponent synthetic fibre according to any of claims 1 to 8 in which the core component 
comprises a high melting polyolefin, e.g. polypropylene or poly(4-methyl-1-pentene), or a polyester, e.g. 
poly(ethylene-terephtalate), poly(butylene-terephtalate) or poly(1 ,4-cyclohexylene-dimethylene-terephtalate), 
or copolymers or mixtures of the foregoing. 

10. A bicomponent synthetic fibre according to any of claims 1 to 9 in which the core (a) and sheath (b) 
components, respectively, comprise 

- (a) polypropylene and (b) either high density polyethylene, low density polyethylene, linear low density 
polyethylene, polypropylene, or poly(l-butene). or 

- (a) poly(4-methyl-1-pentene) or a polyester (e.g. poly(ethylene-terephtalate), poiy(butylene-terephtalate) or 
poly(1.4-cycIohexylene-dimethylene-terephtalate)) and (b) either polypropylene, high density polyethylene, 
low density polyethylene, linear low density polyethylene, polypropylene, or poly(1 -butene). 

11. A bicomponent synthetic fibre according to any of claims 1 to 10 in which the weight distribution of 
the sheath/core components is from about 10:90 to 90:10. typically from about 30:70 to 70:30, and 
preferably from about 40:60 to 65:35. 

12. A bicomponent synthetic fibre according to any of claims 1 to 11 which has a length of about 3-24 
mm. typically about 5-20 mm, preferably about 6-18 mm. 

13. A bicomponent synthetic fibre according to claim 12 which has a length of about 6 mm. 

14. A bicomponent synthetic fibre according to claim 12 which has a length of about 12 mm. 

15. A bicomponent synthetic fibre according to any of claims 1 to 14 with a fineness of about 1 - 7 dtex, 
typically about 1.5-5 dtex. preferably about 1.7 - 3.3 dtex. and more preferably about 1.7 - 2.2 dtex. 

16. A bicomponent synthetic fibre according to any of claims 1 to 15 which has been texturized to a 
level of from about 0 to 10 crimps/cm. preferably from about 0 to 4 crimps/cm. 

17. A bicomponent synthetic fibre according to any of claims 1 to 16 which has a circular, oval or 
irregular cross-section, and preferably a circular cross-section. 

18. A bicomponent synthetic fibre according to any of claims 1 to 17 in which the two components are 
arranged in a concentric or acentric configuration. 

19. A process for producing thermobondable sheath-and-core type bicomponent synthetic fibres 
adapted to use in the blending of fluff pulp, the fibres having a length of at least about 3 mm and having a 
sheath component comprising a polyolefin and a core component comprising a polyolefin or a polyester, 
which comprises 

- melting the constituents of the core and sheath components. 

- preferably, incorporating a surface active agent or a hydrophilic polymer or copolymer into the sheath 
component. 

- spinning the low melting sheath component and the high melting core component into a spun bundle of 
bicomponent filaments. 

- stretching the bundle of filaments. 
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- preferably, crimping the fibres, 

- drying and fixing the fibres, and 

- cutting the fibres to the desired length. 

20. A process according to claim 19 in which the fibres are made permanently substantially hydrophilic 
5 by the incorporation into the sheath component of a surface active agent, e.g. a fatty acid ester of 

glycerides, a fatty acid amide, a polyglycoi ester, a polyethoxylated amide, a nonionic surfactant, a cationic 
surfactant or a blend of the above and/or other compounds normally used as emulsifiers. surfactants or 
detergents. 

21. A process according to claim 20 in which the surface active agent is incorporated into the sheath 
io component in the amount of about 0.1 - 5 and preferably about 0.5 - 2%, based on the total weight of the 

fibre. 

22. A process according to claim 20 or 21 in which the sheath component of the fibres includes an 
(ethyl vinyl acetate) or (ethylene acrylic acid) copolymer, or another hydrophilic copolymer or polymer. 

23. A process according to claim 22 in which the fibres include about 0.1 - 5%, and preferably about 
rs 0.5 - 2% vinyl acetate or acrylic acid, based on the total weight of the fibre. 

24. A process according to any of claims 19 to 23 in which the melting point of the core component is 
at least 150 C and that of the sheath component is 140* C or lower. 

25. A process according to any of claims 19 to 23 in which the melting point of the core component is 
at least 210* C and that of the sheath component is 170 " C or lower. 

20 26. A process according to any of claims 19 to 25 in which the sheath component comprises a 
polyolefin, e.g. high density polyethylene, low density polyethylene, linear low density polyethylene, 
polypropylene, poly(l-butene). or copolymers or mixtures of the foregoing. 

27. A process according to any of claims 19 to 26 in which the core component comprises a high 
melting polyolefin, e.g. polypropylene or poly(4-methyl-1-pentene), or a polyester, e.g. poly(ethylene- 

25 terephtalate). poly(butylene-terephtalate) or po!y(1 ,4-cyclohexylene-dimethylene-terephtalate), or 
copolymers or mixtures of the foregoing. 

28. A process according to any of claims 19 to 27 in which the core (a) and sheath (b) components, 
respectively, comprise 

- (a) polypropylene and (b) either high density polyethylene, low density polyethylene, linear low density 
30 polyethylene, polypropylene, or poly(l-butene), or 

- (a) poly(4-methyl-1-pentene) or a polyester (e.g. poly(ethylene-terephtalate), poly(butylene-terephtalate) or 
poly(1,4-cyclohexylene-dimethylene-terephtaiate)) and (b) either polypropylene, high density polyethylene, 
low density polyethylene, linear low density polyethylene, polypropylene or poly(l-butene). 

29. A process according to any of claims 19 to 28 in which the weight distribution of the sheath/core 
35 components is from about 10:90 to 90:10, typically from about 30:70 to 70:30. and preferably from about 

40:60 to 65:35. 

30. A process according to any of claims 19 to 29 in which the filaments are spun using either 
conventional melt spinning or short spinning, but preferably conventional melt spinning. 

31. A process according to any of claims 19 to 30 in which the fibres have a circular, oval or irregular 
*o cross-section, and preferably a circular cross-section. 

32. A process according to any of claims 19 to 31 in which the two components are arranged in a 
concentric or acentric configuration. 

33. A process according to any of claims 19 to 32 in which the bundle of filaments is stretched using an 
off-line stretching process. 

45 34. A process according to any of claims 19 to 33 in which the stretch ratio is about 2.5:1 - 4.5:1, and 
preferably about 3.0:1 -4.0:1. 

35. A process according to any of claims 19 to 34 in which the fibres are stretched to a fineness of 
about 1 - 7 dtex, typically about 1.5-5 dtex, preferably about 1.7 - 3.3 dtex, and more preferably about 1 7 

- 2.2 dtex. 

so 36. A process according to any of claims 19 to 35 in which the fibres are texturized to a level of about 0 

- 10 crimps/cm, and preferably about 0 - 4 crimps/cm. 

37. A process according to any of claims 19 to 36 in which the fibres are cut to a length of about 3 - 24 
mm, typically about 5 - 20 mm. preferably about 6-18 mm. 

38. A process according to claim 37 in which the fibr s are cut to a length of about 6 mm. 
55 39. A process according to claim 37 in which the fibres are cut to a length of about 12 mm. 
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